Simple biochemical measurements have been shown to seriously overestimate the production of C-type particles by Chinese hamster ovary (CHO) cells treated with 5-bromodeoxyuridine. First, most particle-bound DNA polymerase activity released by induced cells was associated with particles which had a different density from C-type particles. Second, when labelled with radioactive uridine, induced CHO cells released small amounts of particle-bound radioactivity. Most of the radioactivity, however, was in DNA and did not sediment with the particle-bound polymerase. Thus, few particles which had RNA, an associated DNA polymerase, and the density typical of RNA turnout viruses were released by BrdUrd-induced CHO cells. In spite of this, some immature C-type forms were observed by electron microscopy in partially purified preparations of DNA polymerase-containing particles from induced CHO cells.
INTRODUCTION
CHO-KI cells, a line of cells derived from the ovary of a Chinese hamster (Hsie & Puck, 197 I) , have been reported to carry latent C-type viruses. Two treatments have been reported to induce the production of C-type virus-iike particles by these cells. In one case, treatment with dibutyryl cyclic adenosyl monophosphate (dbcAMP) and testosterone induced the appearance of C-type particles which had a density of 1.I6 g/ml and which contained a DNA polymerase and 7oS RNA (Tihon & Green, 1973; Tihon & Hellman, 1976) . In the other, treatment with 5-iododeoxyuridine (IdUrd) induced the release of a particle-bound DNA polymerase, and C-type particles were seen budding from the cells (Lieber et al. 1973; Todaro, 1973) . Other Chinese hamster cells were found to release particle-bound DNA polymerase spontaneously (Lieber et al. 1973) .
If CHO cells could be induced to produce large amounts of C-type particles, they could provide a useful system for the study, by somatic cell genetics, of the controls on C-type particle production. We have therefore repeated the above induction techniques to characterize the released particles more completely. We were unable to induce detectable C-type particle production by treatment with dbcAMP and although C-type particles were detectable by electron microscopy, most of the particles induced by treatment with IdUrd or 5-bromodeoxyuridine (BrdUrd) differed from typical C-type particles.
METHODS
Virus, cells and media. CHO-K1 cells (Chinese hamster ovary) and BI4-I5O cells (IdUrdresistant Chinese hamster peritoneal cells) were obtained from the American Type Culture Collection. As indicated, other CHO-KI cells were obtained from C. P. Stanners and Polymerase assays. DNA polymerase was assayed in 5 o #I reactions with components at the following final concentrations: 50 mM-tris/HC1 (pH 7"6 at 25 °C as I M stock solution), 2o mM-dithiothreitol, 6o m~-NaC1, o'o5 % Nonidet P-4o detergent (Shell Chemical Co.), o'5mM-MnC12, 2I to 23#M-3H-thymidine triphosphate (16oo to 18ooct/min/pmol), 5o/tM-poly(A) (Miles Laboratories, Elkhart, Indiana), and 5 #M-(dT)12_18 (Collaborative Research, Inc., Waltham, Massachusetts) . After addition of the sample, reactions were incubated 6o min at 37 °C, then 4o #1 was applied to a Whatman 3 MM filter paper disc which was washed with acid and counted as previously described (Manly, I975) . In some of the experiments presented in Table ~ , 5o/z~J-poly(dA), poly(C), poly(dC), poly(U), or poly(T) were substituted for poly(A). All these polynucleotides were obtained from Miles Laboratories, Elkhart, Indiana. In each case the appropriate complementary oligonucleotide -(dT)ls_ls, (dG)15-ls, or (dA)15_18 (all from Collaborative Research, Waltham, Massachusetts)-was included at a concentration of 5 #M. 3H-dGTP (2o5 #M, ~77 ct/min/pmol) or 3H-dATP (23 #M, I600 ct/min/pmol) substituted for 3H-TTP, as appropriate.
Ficoll-D20 gradients. Equilibrium density gradients were linear gIadients formed from 5, 7, or 8 % (w/w) Ficoll 4o0 (Pharmacia Fine Chemicals, Piscataway, New Jersey) in TE buffer and 2o % (w/w) Ficoll in 98 % D20 containing the same components as TE buffer. Gradients were prepared at room temperature in cellulose nitrate tubes and centrifuged for I6 to I7 h at 2o °C and 37000 to 400o0 rev/min in a Beckman SW4I rotor.
Sedimentation velocity gradients were formed from either (a) 2 % Ficoll in TE buffer containing o'I M-NaC1 and i4% Ficoll in 98% D20 containing the components of TE buffer and o.I M-NaC1 or (b) 2% Ficoll in TE and 7% Ficoll in 98 % D~O containing the components of TE. After layering the sample on top, the gradients were centrifuged at 2o °C for 47 min at 370o0 rev/min in a Beckman SW4r rotor.
Gradients were fractionated by puncturing the bottom of the tube and collecting o'5 ml fractions. Samples of 5 to 2o #1 were assayed for DNA polymerase activity. Recovery of BrdUrd-induced DNA polymerase activity from Ficoll-DzO gradients was about 50 % of the activity applied to the gradient.
Gradients containing SDS.
Sedimentation velocity of aH-Urd-labelled nucleic acids was measured by centrifuging the sample in a 5 to 20 % sucrose gradient prepared in TE buffer containing o'5~o SDS. The gradient solutions contained o.I ~o diethyl pyrocarbonate to destroy ribonuclease. The gradients were centrifuged for 5 h at 4o ooo rev/min in a Beckman SW4I rotor. Fractions were collected from the bottom of the gradient and TCA-precipitated after addition of yeast RNA carrier, all-labelled mouse cell RNA was centrifuged in a parallel gradient to provide sedimentation standards.
Electron microscopy. Samples were centrifuged for I6 h at I7OOO rev/min directly into Beem capsules in a special carrier (Ernest F. Fullam, Inc., Schenectady, N.Y.) in a Beckman SW5o.I rotor. The pellets were fixed in cold Dalton chrome osmium, post-fixed in uranyl acetate, dehydrated, and infiltrated with Epon-Araldite. Thin sections were cut on an LKB ultratome and double-stained in uranyl acetate-lead citrate (Zeigel & Clark, I974) .
Quantitative comparison of virus-like particle production by three cell lines. Cells of CHO, BI4-I5O, and JLS-V9 were seeded into Io cm × 22 cm roller bottles at Io 7 cells per bottle, z bottles per cell line. They were grown in DMEM with appropriate supplements (35 mg proline per litre for CHO, 50 mg IdUrd per litre for BI4-I5o). The next day (day o), the medium was changed in all bottles and 2o mg BrdUrd per litre was added to the medium of the CHO and JLS-V9 cells. On day I the medium was again changed in all bottles and the CHO and JLS-V9 cells were exposed to light as described. The medium in all bottles was changed at two-day intervals. All bottles were labelled with 3H-Urd by replacing the medium with 25 ml similar medium containing Io% dialysed foetal calf serum and 0"o5 mCi 5-~H-Urd (t8 Ci/mmol) per ml. The labelling period began on day 3 for JLS-V9 cells and on day 5 for CHO and Bi4-i5o cells. These periods were chosen to correspond to the known periods of maximum particle production. After I day the labelling medium was harvested and a sample was counted to determine the amount of aH-Urd removed by the cells. The medium was changed daily for five days and virus-like particles were harvested by centrifugation as described above. The particle preparations were assayed for polymerase activity to ensure that the levels of induction were comparable to those observed in previous experiments. They were then analysed by rate-zonal centrifugation as described in Fig. 5 . At the end of the collection period, the cells were also removed from all the bottles with Viokase (GIBCO, Grand Island, N.Y.) , and the amount of TCA-precipitable radioactivity in the cells was measured before and after alkaline digestion (o'~ N-NaOH for 5 min at Ioo °C). The label in cells was 62 to 67 % alkali-labile.
RESULTS

Induction of virus-like particles from CHO cells
CHO-KI cells were treated with BrdUrd according to a protocol used to induce latent C-type virus particles from mouse cells (Teich et al. I973; Besmer et al. I974) . The cell culture fluid was assayed for particle-bound DNA polymerase activity. As shown in Fig. I , the cells began to release particle-bound DNA polymerase beginning three days after the end of the BrdUrd treatment. The activity in the culture fluid rose until the sixth day after BrdUrd treatment, after which it fell. When roller bottle cultures of these cells were treated with BrdUrd, a similar but protracted pattern was observed, with maximum activity at five to ten days and substantial activity for as long as 2o days. Other experiments showed that small amounts of particle-bound polymerase were released for several weeks following BrdUrd treatment, while the cells were subcultured weekly. If treated cells were treated again with BrdUrd after several weeks, they released another wave of particle-bound poly- After removal of BrdUrd the medium was changed daily, and virus-like particles were collected. These particles were resuspended in o.I ml T buffer (o'oI M-tris/HC1, pH 7"4) and I5 #1 samples were assayed for polymerase activity. 0--0, Induced; I1--11, non-induced. merase activity. IdUrd also induced the appearance of particle-bound polymerase activity with a similar time course.
The amount of particle-bound polymerase released by CHO cells did not greatly depend on the concentration of BrdUrd between Io/zg/ml and 2oo/~g/ml. Although there is an apparent optimum at 2o #g BrdUrd per ml, the amount ofpolymerase released changed only twofold over this range. Other experiments showed that the light treatment at the end of the BrdUrd treatment had only a small stimulatory effect on the amount of particle-bound polymerase released.
As would be expected, the cell density affected the amount of particle-bound polymerase activity. When cells were plated at various densities and treated with BrdUrd a day later, the maximum activity was recovered with 4 x io n cells per Ioo mm plate. At this density, the cells were just confluent when the BrdUrd treatment began.
Density of polymerase-containing particles
To characterize the polymerase-containing particles induced by BrdUrd, the particles were centrifuged to equilibrium in a density gradient. Since the polymerase was substantially inhibited by sucrose, gradients were prepared with Ficoll 4oo and D20. Several preparations of polymerase-containing particles centrifuged in such gradients banded at a density of (a) Culture fluid was collected from M-MLV infected JLS-V9 cells, particulate fraction was prepared, purified T7 bacteriophage was added to this preparation, and the mixture was analysed on a 2 to I4 ~ Ficoll-D20 gradient. The peak of T7 bacteriophage was located by its absorbance at 26o nm, and samples of the gradient fractions were assayed for polymerase activity. In the figure, sedimentation is from right to left. The arrow shows the position of the T7 bacteriophage peak.
(b) A roller bottle was seeded with cells and treated with BrdUrd. Six days after the end of the BrdUrd treatment, the culture fluid was replaced with medium containing 25o/~Ci 5-sH-Urd (Io/~Ci/ml, 25 Ci/mmol). The medium was changed the next day and every one to three days thereafter for eight days. Polymerase-containing particles from the culture fluid were analysed in a FicolI-D20 gradient as described above. Ten #1 samples of the gradient fractions were assayed for polymerase activity (0--0). The rest of the fractions were divided into two parts. One part was TCA-precipitated directly (C)--©); the other was TCA-precipitated after being made 0'5 M in NaOH and heated 2 rain at IOO °C (ll--l). This treatment made all-labelled mouse cell RNA more than 99 ~ acid-soluble.
I'I2 g/ml. CHO-KI cells obtained from the American Type Culture Collection, C.P. Stunners, and C. Tihon, yielded polymerase-containing particles of the same density. One such result is shown in Fig. 2 (a) . Murine C-type virus particles, in contrast, banded predominantly at I.I6 g/ml, as shown in Fig. 2(b) . The mouse virus stock also contained material banding at I.I2 g/ml, and the amount of this material seemed to be greater when the virus was collected from confluent cells rather than subconfluent cells. Nevertheless, the greater part of the activity was found in the I.I6 g/ml region, whereas no suggestion of a peak in this region was found for particles from BrdUrd-treated CHO cells.
The hamster peritoneal cell line BI4-t5o provided another positive control cell line. It has been treated extensively with BrdUrd and IdUrd to select cells resistant to these drugs, and it reportedly releases C-type particles (Lieber et al. I973) . Accordingly, particles were collected from the cell culture fluid of BI4-15o grown in medium containing 50 #g IdUrd per ml and this particle preparation was analysed as above on the same type of density gradient. As shown in Fig. 2(c) , about half of the polymerase activity banded at 1.6i g/ml. The rest was near the top of the gradient, at the interface between the applied sample and the beginning of the Ficoll gradient. This may be polymerase associated with very low density particles or it could be free polymerase which has sedimented to the sample-gradient interface. In either case, little polymerase appears at the density of I-I2 g/ml.
To check the possibility that BrdUrd-induced particles might have a different density from particles produced chronically, the mouse cell line JLS-V9 (Wright et al. I967) was treated with 7o #g BrdUrd per ml as described in Methods. Two days after the BrdUrd treatment, virus particles were collected from the culture supernatant and centrifuged to equilibrium in a ~ 5 to 6o % sucrose gradient. A single peak of DNA polymerase activity was found at I't5 g/ml, the density at which chronically produced particles are also found (data not shown). Non-induced JLS-V9 did not release particle-bound polymerase activity. Thus, the BrdUrd-induced poiymerase-containing particles from CHO cells seem to differ in density from murine leukaemia virus, from virus-like particles released by the Chinese hamster peritoneal cell line BI4-I5o, and from BrdUrd-induced mouse virus particles.
Sedimentation velocity of polymerase-containing particles
To confirm the apparent difference between the CHO particles and C-type virus particles, their sedimentation velocity was compared to that of M-MLV. Purified T7 bacteriophage was used as marker in both sedimentation gradients. As shown in Fig. 3 , the BrdUrd-induced polymerase-containing particles from CHO cells sedimented significantly more slowly than M-MLV. (Other data shown in Fig. 3b are discussed below.) In the experiment shown, neither preparation was frozen before analysis. Other experiments suggested that freezing for storage may change sedimentation characteristics.
Properties of particle-bound DNA polymerase
The particle-bound polymerase released by CHO cells resembles a tumour virus polymerase in its detergent requirement. The polymerase activity, which is very low in the absence of detergent, appears at maximal activity if at least o.o2 % of the non-ionic detergent NP-4 o is included in the reaction.
Polymerases can be roughly categorized by their cation and template preferences. Table I shows the rate of DNA synthesis obtained from various combinations of divalent cations and template-primers. Poly(A), poly(C), and poly(dC) are preferred templates. This pattern differs in detail from that published for tumour virus polymerases (Baltimore & Smoler, 97 ~) , but in general it is compatible with the pattern expected for a turnout virus polymerase or a y-type cellular polymerase. Other experiments showed that poly (O-methylcytidylic acid) substituted for poly(C) as a template for the synthesis of poly(dG) with a small reduction in the rate of synthesis. This result suggests that this particle-bound polymerase resembles a virus polymerase rather than a y-type cellular polymerase (Gerard, I975; Gerard et al. 2974) .
A broad optimum salt concentration of 6o to 8o mM was observed, comparable to that of the Moloney murine leukaemia virus DNA polymerase. The pH optimum, however, was 7"5 or below, substantially lower than that observed for murine leukaemia virus DNA polymerase (Baltimore, 197o) .
Nucleic acid properties
The polymerase properties and the electron microscopic observations of virus-like particles (see below) suggested that, in spite of their unusual hydrodynamic properties, these polymerase-containing particles might be C-type virions. If so, the detection of high mol. wt. RNA in the particles would have confirmed their identity. As shown below, we failed to detect such RNA associated with these particles.
CHO cells were treated with BrdUrd and labelled with 5-ZH-uridine for a day, four days after the end of the BrdUrd treatment. The culture fluid was then changed daily, and polymerase-containing particles were collected from the labelling medium and from the culture fluid collected on the following four days. Unexpectedly, the acid-precipitable label in this preparation was almost completely resistant to alkali or RNase digestion and sensitive to DNase digestion. The partial incorporation of 5-3H-uridine into alkali-resistant material has been previously documented (Adams, ~968; Waqar et al. I975) . Nevertheless, the preparation was analysed further to see if some part of the label might be high mol. wt. RNA. When the preparation was layered on a I o to 2o % Ficoll-D20 gradient and centrifuged to equilibrium, the acid-precipitable label was generally coincident with the polymerase activity in the gradient. Both were found in two regions: one peak at a density of ~'I3 g/ml, as described above, and another at the Ficoll-sample interface.
However, when this preparation was sedimented in a sucrose gradient containing sodium dodecyl sulphate (SDS) to determine the sedimentation rate of the nucleic acid, the label sedimented in a single peak at about 8S. Negligible amounts of radioactivity were found beyond 28S or in the pellet. Thus, the nucleic acid in this preparation was relatively low tool. wt. DNA.
A confirmatory experiment is presented in Fig. 3 (b) . CHO cells were treated with BrdUrd and labelled with 5-ZH-uridine as before. The acid-precipitable label in the particle fraction from the culture fluid of these cells was about one-third resistant to alkali digestion. Thus, about two-thirds of the label in this preparation was presumably RNA. The difference between this result and the previous one is unexplained, but it suggests that much of the label may represent variable amounts of cellular contamination rather than virus nucleic acid. The preparation was analysed by rate-zonal sedimentation to determine how much of the nucleic acid was associated with the polymerase-containing particles (Fig. 3 b) . The 3H label was found in two peaks; about one-quarter was in the region of the polymerase-containing particles, sedimenting somewhat more slowly. All of this label became acid-soluble after alkali digestion. The rest of the label appeared at the top of the gradient and about half of this was resistant to alkali digestion. Thus, in this preparation a small part of the labelled material, presumably RNA, might have been associated with the polymerase-containing particles. Most, however, was not. When this preparation was treated with 1% SDS and sedimented in an SDS-containing gradient, all the label sedimented in a single peak at about 8S and no label appeared beyond 28S or in the pellet of the gradient. Fig. 4 . Electron micrograph of virus-like particles associated with particle-bound DNA polymerase activity induced from CHO cells. Two roller bottles of CHO cells were treated with BrdUrd. Culture fluids were changed every 2 to 3 days for 14 days after BrdUrd treatment. Virus-like particles were collected from the culture fluid and analysed in a 7 to 2o ~ Ficoll-D20 equilibrium gradient. Assay of the fractions showed a single peak ofDNA polymerase activity in the region of PIZ g/ml, similar to Fig. 2(Q) , Fractions containing peak polymerase activity were pooled, diluted Io-fold with TE buffer and centrifuged for I6 h at 190oo rev/min in a Beckman 19 rotor. The supernatant was gently aspirated until about o'5 ml remained. The pellet was resuspended in this remaining fluid and analysed on a 2 to I4 % Ficoll-D20 sedimentation gradient. Assay of fractions from this gradient showed a single peak of DNA polymerase activity, similar to Fig. 3 (b) . The peak fraction was diluted fourfold with TE buffer and centrifuged directly into a Beem capsule. The pellet was fixed, embedded in the capsule and examined with a Siemens electron microscope.
Electron microscopy of polymerase-containing fractions
BrdUrd-induced particles from C H O cells were purified by sequential equilibrium density and sedimentation velocity gradient centrifugation. That is, polymerase-containing particles were centrifuged to equilibrium in a gradient like those shown in Fig. 2 , and the material from the peak polymerase-containing fractions was centrifuged in a gradient like those shown in Fig. 3 . Material from the peak fraction of the second gradient was collected by centrifugation. Electron microscopy of this fraction showed amorphous material, membranous material and virus-like particles. Fig. 4 shows the range of morphology of the virus-like particles. M a n y o f them can be described as immature C-type particles, that is, C-type particles which have a doughnut-shaped nucleoid with an electron-lucent centre.
Comparison of BrdUrd induction of CHO and JLS-V9 cells
The experiments above suggested that few C-type particles were released by induced C H O cells. However, the interpretation o f these experiments was limited by the lack o f a standard for particle production. To provide a quantitative comparison against standards, we compared particle production by BrdUrd-induced C H O cells, BrdUrd-induced JLS-V9 * CHO and JLS-V9 cells were treated with BrdUrd in roller bottles as described in Methods. BI4-I50 cells were similarly grown but not induced. All cells were labelled for 24 h with 5o #Ci/ml 5-sH-Urd. t Total ~H remaining in culture fluid after the z4 h labelling period, as a percentage of the input radioactivity.
:~ Total TCA-precipitable radioactivity in the cells five days after the end of the labelling period. § Total TCA-precipitable radioactivity in a high-speed pellet from the culture fluid collected daily for five days after the labelling period. mouse cells, and the chronically infected hamster cell line Bi4-I5O. Each of these were grown in roller bottles, the CHO and JLS-V9 cells were treated with BrdUrd, and all three cell lines were labelled with 5-3H-uridine during the period of peak particle production. Table 2 compares the uptake and fate of the label in each cell line. CHO cells incorporated the label better than either BI4-I5O cells or JLS-V9 cells. Nevertheless, the amount of particle-bound label in the culture fluid of CHO cells was I2-fold less than that of BI4-I5O cells and 7p-fold less than that of JLS-V9 cells. This suggests that virus release from induced CHO cells was at least that much less than from induced mouse cells. This conclusion is reinforced by analysis of the released particles. As shown in Fig. 5 , most of the label from the CHO cells was alkali-resistant and did not sediment with the particle-bound polymerase activity. In contrast, most of the label from the JLS-V9 ceils was alkali-labile and sedimented with the polymerase activity. The label from the Bt4-I5o cells was alkali-labile and fastsedimenting but apparently did not sediment with the polymerase activity. We have not studied this unexpected result further.
From Fig. 5 , we can estimate that less than Io % of the label in the CHO particle preparation was particle-associated RNA. This estimate and the comparison in Table 2 suggest that the release of RNA-containing particles by induced CHO cells was at least 7oo-fold less than that by induced JLS-V9 cells. The fact that CHO cells incorporated the label more efficiently than JLS-V9 cells (Table 2) suggests that this ratio may have been even larger.
Polymerase-containing particles released after treatment with cyclic AMP
According to the reports of Tihon and co-workers (Tihon & Green, I973; Tihon & Hellman, I976) particles released after treatment with dibutyryl cyclic AMP (dbcAMP) and testosterone are typical C-type particles. We attempted to confirm this result but found that after such treatment under our conditions, CHO cells released much less particlebound polymerase. The dbcAMP used in our experiments had the appropriate absorption spectrum, the appropriate Rf upon thin layer chromatography in two systems and caused the previously described morphological change in treated cells (Hsie & Puck, I970 . However, in four attempts using two culture media and a range of dbcAMP concentrations, the maximum amount of particle-bound polymerase released was an order of magnitude less than that previously reported and was not enough to allow characterization of the particles. ,o 3 -. Table 2 were analysed on 2 to 7 ~ Ficoll-D20 sedimentation gradients. One hundred #1 samples of the gradient fractions were TeA-precipitated before (O--O) or after (O---O) digestion with o'I M-NaOH for 5 rain at Ioo °C. Ten #1 samples of the gradient fractions were assayed for polymerase activity (i ... i). The BI4-t5o and JLS-V9 gradients were assayed with a2P-TTP at a sp. act. of 380 ct/min/pmol; the ClIO gradient was assayed with aI-I-TTP at a sp. act. of 3Ioo ct/min/pmol and corrected for aH in the fractions themselves.
DISCUSSION
Our primary conclusion is that simple biochemical measurements seriously overestimate the production of C-type particles by BrdUrd-induced CHO cells. Although C-type particles have been identified by electron microscopy, the majority of particles released differed from typical mature C-type particles. In particular, all or most of the polymerase-containing particles differed in that their buoyant density was lighter and their sedimentation velocity was less. The simplest explanation is that they are defective C-type particles which have the morphology of immature C-type particles. A precedent for this explanation'is offered by the recent report that the defective focus-forming component of Friend leukaemia virus is lighter in density and slower in sedimentation than standard murine leukaemia virus (Eckner & Hettrick, 1977) Since sedimentation velocity is proportional to the difference between particle density and solution density, the difference in particle density may have been responsible for the difference in sedimentation. In the velocity gradients presented, the average solution density was about I'o35 in the regions through which the particles sedimented. For C-type particles with a density I.I6 in sucrose, the density difference would have been o'I25. For particles with a density of I.I2, the difference would have been 0'o85 or 30 % less than that for C-type particles. This roughly corresponds to the difference observed in sedimentation velocity.
Roughly speaking, the maximum production of particle-bound polymerase by BrdUrdtreated CHO cells was about 1% of the production by a leukaemia virus-infected mouse cell line. Similarly, the uridine-labelling experiment presented above suggested that the release of RNA-containing particles was less than 1% of that from a similarly induced mouse cell line. This low level of particle production makes it difficult to identify by electron microscopy the particles which contain the observed polymerase. Even after two steps of purification, the polymerase-containing particles did not constitute a homogeneous preparation. Electron microscopy of this preparation revealed many membrane vesicles. This fact makes it difficult to rule out the possibility that the atypical particles were cellular debris released by some cytotoxic effect of the BrdUrd. However, the simplest explanation is that the immature C-type particles observed in this preparation were associated with the DNA polymerase. Like Lieber and co-workers (r973) we have observed mature and immature C-type particles in electron micrographs of CHO cells, both those treated with BrdUrd and those not treated. The frequency in both cases was low and it was not possible to determine whether the frequency had been increased by the BrdUrd treatment.
